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I. INTRODUCTION 

SUNTRACK is a program in the Haystack Univac 490 pointing system whose output 
is the celestial coordinates of the Sun at a giventime. ‘The program. computes the 
coordinates by 3rd difference interpolation in the tables of the apparent right ascension, 
declination, and radius vector of the Sun published in The American Ephemeris. ‘The 
rates of change of the three quantities are computed by numerical differentiation. 
Il. INPUTS TO PROGRAM 

A. Inputs Furnished by Core Memory 

The program uses the registers listed in Table I for input information. The year 
and day are used to select the appropriate entries from the Sun's ephemeris. The 
coordinates of the Sun are interpolated for the time which is the sum of the times in 
CELTIME AND DELTATEE. 

B. Inputs Furnished by Magnetic Tape 

The tape format of the Ephemeris for the Sun, which has been edited and recorded 
by a 7094 program described in Reference (1), is shown in Fig. 1. Each block of 
288 words covers a period of 32 days. The ephemeris for each day required 9 words. 
The program does not make use of the semi-diameter or the year-month-day words in 
the block. The tape must be on Unit | (normally Servo B). 

Il. PROGRAM OUTPUTS 

A. Outputs Left in Core Memory 

The apparent celestial coordinates of the Sun, corresponding to the time in the 
register CELTIME, together with their numerical derivatives, are stored in the 
appropriate registers, as illustrated in Table II. 

B. Typewriter Outputs 

During initialization the SUNTRACK program will type, using the INTERCOM sub- 


routine, certain information concerning the SUN. Items printed are: 


Register 


W(CELTIME) 
W(DELTATEE) 
U(YEARMONTH) 
L(YEARMONTH) 


L(DAY) 


Contents and Scaling 


Days B28 
Days B28 
Year BLS (4 decimal digits) 
Month BO 


Day of Year BO 


Core Memory Inputs to SUNTRACK Program 


NOTE: Notation "B28" 
that the binary point is 
right of bit 28. 


means 
to the 


Right Ascension 


First Difference Right Ascension 


Declination 


First Difference Declination 


Radius Vector 


First Difference Radius Vector 


Semi- Diameter 


radians 


radians 


radians 


radians 


Astronomical Units 


Astronomical Units 


radians 


Fig. 1. Magnetic Tape Format for SUN Ephemeris 


W(RA) 


W(DEC) 


W(RADIUS) 


W(RADOT) 


W(DECDOT) 


W(RADIUSDOT) 


Apparent Right Ascension B27 in revolutions 
Apparent Declination B27 in revolutions 
One's complement of distance from center of 
earth to surface of Sun B24 in Astronomical 


units 


Numerical Derivative of Right Ascension B37 
radians/sec. 


Numerical Derivative of Declination B37 
radians/sec. 


Numerical Derivative of Radius Vector B24 
nautical miles/sec. 


TABLE II 


Core Memory Outputs of SUNTRACK Program 


1. Julian Day corresponding to values in YEARMONTH, DAY, and CELTIME 
(7 digits). 
2. Apparent Right Ascension of SUN (Hours, Minutes, Seconds to hundredths). 
3. Apparent Declination of SUN (Degrees, Minutes, Seconds to hundredths). 
4. Day of Year (Up to 3 digits). 
5. Universal Time for which the coordinates are interpolated. It is the time 
in CELTIME at initialization (Hours, Minutes, Seconds to hundredths). 


6. The distance between the centers of the Earth and Sun (Astronomical Units 


to hundred millionths). 
7. The work "SUN". 
If, after a search through 9 files on Unit 1 (or the finding of an end of tape mark), 


the sun ephemerides are not found, the program will type "SUN EPHEMERIS FOR 
X/Y NOT AMONG FIRST 9 FILES" and will exit to the master control program error 
return. "X" and ''Y" indicate the current month and year, respectively. 

If there is a tape servo malfunction during search, the program will type “INC 
STATUS S1 ZZ" and will exit to the master control program error return. ‘The two 


digit octal number ''ZZ" comes from the tape status word and indicates the error 


condition. 
IV. ASTRONOMICAL SIGNIFICANCE 


The apparent right ascension and declination of the SUN in the ephemerides are 
referred to the true equinox and equator of date and are corrected for planetary 
aberration. They are geocentric apparent quantities; the parallax correction is made 
by the coordinate conversion program (COCON) in the Haystack system. ‘The values 
in the tables are computed for Ephemeris Time as argument. ‘The equation 

ET = UT + AT 
is used to convert from Universal Time to Ephemeris Time. ‘The constant AT, repre- 
sented by the number in the register DELTATEE is approximately 35 seconds. 

The radius vector is the actual geometric distance in astronomical units between 
the centers of the Earth and Sun at the stated time. 

The number 934. 91 is used to convert astronomical units per day to nautical miles 


per second in the computation of the number in RADIUSDOT. 


499.005 x 2.997925 x 10° 


934.91 = —F852 x 86400 
499.005 = number of seconds per astronomical unit 
2.997925 x 10° = velocity of light in kilometers per second 
1. 852 = kilometers per nautical mile 
86400 = seconds per day 
A comprehensive explanation of the ephemerides is given in Reference (2). 
V. PROGRAM DETAILS 
The SUNTRACK program is a subroutine of the Haystack Univac 490 pointing pro- 
gram. ‘The initialization section begins at SUNINIT, the working section at SUNCONT. 
There are several closed subroutines within SUNTRACK. These are: DAYFIND, 
STATUSCK, INTERPOL, LEFRNDOFF, and ROUNDOFF. A listing of the program 
is given in Appendix I. 
A. Initialization 
The program, upon initialization, stores an RIL instruction in the tape channel 
internal interrupt register and an RJPSTATUSCK instruction in the external interrupt 
register. ‘The area in core into which the tape data will be read is cleared, together 
with some additional registers. ‘This is done to make diagnosis easier in case of 
malfunction. 
The SUN Ephemeris entries are serially numbered by the program which generates 
the magnetic tape (Reference 1). These serial numbers are called "Conventional 
Day Numbers" (CDN). An arbitrary decision was made to produce and use tapes 
such that the CDN for 25 April 1963 is zero. The tape search process looks at the 
first word in each block, therefore, the SUNTRACK program must compute the CDN 
of the first word of the block containing the entry for the required day. 
Using as inputs the year, day of year, and the effect of integral and half-integral 
values of CELTIME, the program computes the Julian Day number for the typewriter. 


The ephemerides start and run continuously from 25 April 1963, which has a Julian 


Day Number of 2438144. 5; this number is subtracted from the coniputed Julian Day 
number to find the Conventional Day Number. (It is 6 for 1 May 1963, the first day for 
which ephemerides tapes were made for the system. ) 

The first CDN in each block will be given by 6+32n where n is a positive integer 
or zero. The first CDN in a block is stored in TAPEBLOCK (lower half) and the SUN 
identification number 10, is added to generate a tape search comparison word, stored 
in TAPESEARCH and also in SAFE. 

The number in SLOTBLOCK represents the number of the entry in the 32-word block. 

If | < SLOTBLOCK = 29, only one block need be read in; if not, either the pre- 
ceding or following tape block should also be read to provide sufficient ephemerides for 
3rd order Bessel interpolation for a four-day period. 

If the one-or two-lock search and read operations are successful, control is 
regained at NORMAL and the tape is rewound without interrupt or interlock. At this 
time, SUN ephemerides for either 32 or 64 days are in core memory. 

Besselian interpolation of right ascension is done by the INTERPOL subroutine and 
the interpolated result is converted to hours, minutes, and seconds and stored for 
type out. Declination and distance are then interpolated and stored for type out. ‘The 
other quantities which are to be typed out by INTERCOM are set up. Control is trans- 
ferred to INTERCOM 7 times for the seven line type out, which completes operation of 
the initialization section of SUNTRACK. 

B. Working Section 

The SUNTRACK working section begins at SUNCONT. Control is transferred to the 
subroutine DAYFIND which selects the day's ephemeris entry, stores the addresses of 
the table entries, and computes the interpolation argument P from the given value of 
CELTIME. The INTERPOL subroutine is then entered three times for the interpolation 
of right ascension, declination, radius and their time rates. An amount corresponding 


to the SUN's radius is subtracted from the interpolated value for accurate radar range 


control. All values are converted, scaled and stored properly in core memory and 
control is transferred to the master control program. 

C. Subroutines 

The initialization section of the SUNTRACK program makes use of the INTERPOL, 
DAYFIND, STATUSCK, LEFRNDOFF, and ROUNDOFF subroutines. The working 
section uses all except STATUSCK. 

1. INTERPOL 
The SUNTRACK interpolation subroutine uses Bessel's interpolation formula (Ref- 


erence 3) for 3rd difference interpolation of the ephemeris. The formula is 


, P(P-1) et: 
fp =f, + Pot, 9 +7 [6 *. + 6 “fy 


4 P(P=1) (P-1/2) 5 3 
—s 1/2 


The quantities in the formula are associated with computer registers as follows: 
a. The address of i, is in index register 4. 


b. The interpolation argument P is in register P. 


Bs fiy2 is in register GAMMA. 

d. P(P-1) is in register PSQMP. 

e: of, + of, is in register DMINB. 
P(P-1) .. 

f. _— is in register PSQMP6. 

g. Ot is in register DMIN2CPLB. 

h. fp is in the A register at the finish. 


The subroutine also performs numerical differentiation using the following form - 
ula (Reference 3): 


— 2P-1 2 
hf'p = 6f; )5 + == [Si + 6°f,] 


Psa -3P+1/2 3. 
an leat 


At the compl etion of the subroutine, ht is stored in the register NUMDERIV. 


When the subroutine is entered, Index Register 4 contains the address of fy and 
the register SETINTAD contains the address of of 1/2 of the quantity to be interpolated. 
Index register 3 is used to acquire the other two first difference registers. 
2. DAYFIND 
The DAYFIND subroutine computes the addresses of the ephemeris entries corres- 
ponding to the current day. It also computes the interpolation argument P by properly 
scaling the sum of CELTIME and DELTATEE. The value of P is always positive, even 
though time be set negative by the system control programs. ‘The number in DAYINDEX, 
which can be -2, -1, 0, or +1, takes account of the effect of the integral part of 
CELTIME on the selection of ephemeris entry. 
3. STATUSCK 
The STATUSCK subroutine is entered from the external interrupt register associated 
with the tape channel when the interrupt occurs. Examination of the status code generates 
four possible outcomes: 
a. If the code indicates a normal completion (40), control is returned to the 


program at the interrupted point. 

b. If the code indicates that an end of tape mark was sensed, the tape is 
rewound and a message indicating failure to find the ephemeris is 
printed by the typewriter. The message is described in Section III B. 
Control is passed to the error return of the master control program. 

c. If the code indicates that an end of file mark was sensed, the register 
IMPERIAL is indexed and tested for the value 9. When less than 9, the 
next file is searched by passing control to TRYAGAIN. When IMPERIAL 
equals 9, an end of tape condition is assumed and the action is as 
described in (b) above. 

d. Ifthe code indicates anything but end of file, end of tape, or normal com- 
pletion, a tape error has occurred. The message described in Section 
III B, indicating the type of error is printed by the typewriter and control 


is passed to the error return of the master control program. 


4. LEFRNDOFF 
The LEFRNDOFF subroutine left shifts the AQ register the number of plices indi- 
cated by the contents of index register 5 and rounds the A register 
5. ROUNDOFF 
The ROUNDOFF subroutine right shifts the AQ register the number of places indi- 


cated by the contents of index register 5 and rounds the A register. 


10 


T9608 @L9EL 24ABA (SW3Hd3 ) MeWsHds NI JIGHIBIE 145788 = 

PTSOA PABTI T9BBA NII@N df 957A . 

G251F FEHR BXOBBA NIA#(WIAZTIGLIAISIM#OV WAD So 2O"? . 

TAZBA AAATIT LEAAA TeV INA 9 ABB . 

GEAAP AAABI YEAAP Céz#5 1N3 ed ah hs a 

T24TA FEAYI SEBAA (HDYVASAdVIIMeO MLS 74ABB ” 

PETA PEARL VvEARA (34VS)M#5 ING NIVOVAtL TAB ° 

GEXTA GETYT CEBAA dI¥S#(34VS)M#O WIS ed hh 4) % 

TLLAA BEAVS 2EBEA (INJOT)M#6 Gav L$ 288 . 

92A8H 28092 TEAL 9#0 Gav 9° 288 = 

S?7A72 AAASA BEBAS Ge HS7 SEABA . 

LI4T@ PEBAT L20620 (MD@TGIDVIIM#S ING 4£ 28D > 

¥LZA@ CBOS9 Y92BRB ONISAVG df £fA88 - 

4T4IR FEBYE S2B8A (YUVIAFTIZHMIMAO4A Td CERO . 

GSS@2@ ABAZZ Y28Le qs9te NW TE BBE 0 

€T41TA FEAAT E282 (NIVWIYHADM#O ING FE BAB ¥ 

¥T¥T2 AEAYT Ce2BAA (YVIATTCHMIM#O WLS 12408 7 

SYA 4» NI SAVO S99ZH A@ABZ2 T2hBe Q'j9%T NW 970A . 
(€*2*1*S) ET9TA BEAST B2088 (NIVWSUMAIMeY 1S S7988 - 
420080 ABHEZ LIBBA 4» AIG 72888 _ = 

GEGAH AABEA YiBeA ageedv HS € 7888 . 

941A% BEAST STAB (INITUdHING@WIM®Y IS 72008 = 

TS9EZ FBAT2 YIAGA QT9é6T#¥ aNs 127A . 

LOTED AZATT €ECTHAB (HIN@WHVIAIMT ey ING A7ORA 8% 

IT@OH AA¥Zi IBAA 3Svx3e%8 8 6df8 L1888 7 

AOVUBILS dW3Al IST ETVTA YEAST TIOBA (Y9E4+NIVWIXUADMeY HIS ASVt3s YIBAB . 

G2C8R YPAATI BIABA #V 13 S 188% . 

SSSTA FPAH2T LABOA qrl8e%8 IN4 4 1AAB si 

GEAAA ALCAST YIPBAA (iNdNIGdVijs*eV iS £1990 : 

LOLQ@G ZESTIT SOBA (ILGNYIINIIM#VY ING 71288 7 

SS728 PEAST YABBS (3dVLINGW)M#V WIS TIge8A 7 

99188 GEATT EABAA (JYANDT)*ey ING £1888 . 

AGABA ABAT9 2HBBB AYINI LININOS LA68B ' 

“ISZ2E 22EBE TAB “dNNS#T aj 97 BAB 7 

C2ABA LLIGA ABABH LININ(O S# 1X BINNS SVi-/N AUNIAK SVBBY ° 

#61) SNVAW WIHd3 Yi OBB = 

St S1¥NO63 INdNI3dV1l €FBBB “4 

cs S7*NGB3 JdVLINZGH 2ABRB . 

reat STvnoe3 UVIES THeBP " 

¥O/HT/LENVWIHIDVES WVYORUd YIVYLNNS AAABA = 
SJI1L0N A aw 4 307 IN3JWILVIS VI 138V7 GI 17 saxrvy 

99O/HT/LENYVWIHIDVSS NOVUINAS 
eeeeeeeeeneeeeeeeeeeeeeeee 712 “ON indincd Lands eeeeeeeeneeeeeeneeeeeeeeeee 


I XIGNHddV 


SJILON 


GEAR 
79984 
BG81TA 
PEPE 
AGBAR 
LS9@A 
%LLBA 
92788 
AAAAA 
7EABA 
CILBA 
5SATO 
€SAlF 
924TP 
E2418 
ZEIAR 
TAAGA 
7RADA 
CLLOP 
FERRO 
129090 
HLLAD 
L220? 
ALVOP 
¥29AF 
FL1L0A 
ELABA 
LEIA 
¥2ATA 
AGCEA 
4SOTA 
ESAT? 
GS24TA 
72910 
C1102 
L457? 20 
T291D 
ACPA 
S9LBA 
VARAP 


PACE? 
ACAYT 
PEZEC 
AAAC 
AP AAT 
PEAYT 
PEBE? 
PAALCA 
AHAST 
AB9aT 
2EAaST 
FABS9 
ATAST 
aTe@tt 
Z19c!l 
ZEAST 
ARAARZ 
A2A7LA 
ACAL?S 
PAGED 
BEAT 
ACHE? 
AAAED 
eeent 
ALAYT 
ZEAL? 
AABLA 
ALEPH? 
ZEIT 
AFLOAT 
AGASS 
ZTAST 
ATO 
aTyctT 
AL9CT 
geat9 
Al9ET 
AAACT 
AL9IET 
AGACT 


ayr 4d 


ZItae Qgeadyv HSY 
TITAA (ONTG)M#O WLS 
ZITA (QVuUsSdas)sM AIG 
LATAP Q4Z22#0V HSYe 
9ATAR #O 13 
GATAS (ZN10)M#0 YLS 
5ATAD {CVUSNIW)M AIC 
CATAA Q22#0V HS 
COTAG aV d3 
TATAA S@dv#e@ed ING 
ABTAA (ZIWS)M#V HLS 
LLOAA TedGYSINI dfe 
9L0AA (OVINTILIS)T#¥V YAS 
CLABA (OVAIGDIG) TeV ING 
41AAA (CyJ30)1#98 INS 
ClAOA (9VYIMeVY LS 
Z7L1O0GA T#¥V aay 
T1002 SA@d0#e2e20y HS7 
ALABA {(OVUS)M WwW 
LOBAB OgexOv HSY 
99802 {(>¥VUIMeD WLS 
S9A8A (OVHYSNIW)IM AIO 
49OAAD OQ€zZ#0V HSY 
CIAAA #6 fi ee 
ZOBAA (Z2VU)Me#0 LS 
T9AAA {OVYH)M AIC 
AIGAD Ol2#0V HS 
LSALB (AIdZ@M1)IMe#¥ Gay 
95787 SA@dVel(3Id@M1)IM#V ANS 
SSA8 S3INvVegeD ING 
4GOOB IAdYIINI de 
€SE7A (GQVINITLIAS) TeV LS 
2SAAA (GVAICVUI TeV ING 
TS@AA (OVVeY)Te+8 INA 
ASAAA (G@NONI MIU) M*WIHd3 134-X3 
LoAAA $ df 
958 AA (HIHVISSdVI)MAeWSHd? 134-x3 
G¥AaRA d?-@N 
45007 (NIGIHYS) MeWwaHda 194-X3 
CoARL d?-AN 
307 INIAWAIVIiS Vi 
5O/HT/LENYVWIHIDVUS WAUVUYLAAS 


ie 


"OK INdINO LYWNdS 


TWWUEN 


LITA4 
9T18A 
GTTAA 
411A 
£TIAA 
ZTT#O 
TTTAB 
2118@ 
L218@ 
9° 188 
S7 188 
47 TAA 
€° Tae 
27TH 
TATBS 
2A1A8B 
11088 
9LBGE 
S1689 
>1 888 
£1809 
71888 
118868 
ALBBA 
19088 
992080 
S9888 
79ABA 
£9AGB 
COAGA 
T9288 
2°88 
15980 
9SAAA 
SSA 
"SPO 
SABA 
SABE 
1S2AB 
SAAB 


138V7 GF TT 


12 


sauvy 


S4I1L0N 


AALBA 
9299 
AAPHB 
9249€9 
1A92B 
S1E9 
ALSBA 
GT9I2 
£ELOB 
SATA 
ESATA 
LZ2410 
42418 
ZCILBA 
ZILA 
94188 
EL£TEO9 
A2LOD 
TAAGA 
COA0P 
LLL1B¢ 
9EAA 
GILAA 
91160 
L209 
SARE 
CILLA 
CLL1BO 
CEAOL 
ALAA 
AAABA 
CETTE 
26982 
LS920 
E2102 
CTLBB 
S99B2 
TAAAP 
7HAOB 
1ZA1A 


A 


7A9AP 
220S9 
29S0R 
772AS9 
ALAST 
APIATT 
BEAST 
GEBTT 
AEAST 
AAASS 
ATAST 
ATATT 
A192 
ALAST 
AEaTT 
AAB19 
BELTT 
BEAST 
ABAB? 
A221 
ZEB? 
COACH 
AEB 
AEBE? 
ABH 
2ABAT 
ZEDYT 
PEBEZ 
BBE 
GHAST 
CA98T 
VEGTT 
ALAST 
AEATI 
AAATS 
AELTT 
BEAST 
PAARL 
AACLA 
PEBZ? 


Ayr d 


IN3Jw31VLis Vi 


Z29TLA Z2#ISVIHOY 
T9T@A (WADHXIINTIN 
A9TAA GaeQrI1VvVILINI 
LSTAS (WAIHAINIIN 
95188 (ZTIWILINIDM#V 
SSTAA (AVVO) 1#V 
STA (ECWILINIDM#V 
ESTA {(AVONVI TNS )M#V 
2S 182 (@TIVILINIDM#V 
TST22 TAdYAINI 
QSTAA (GVINILIS) V#V 
LYOTOAA (OVAIOISICO) 1#V 
945177 (QVISTO) 1#98 
GoTAe (ZIWS)MdD#V 
45T8B (Z1WS )M*V 
Cv1AA €+$ 
24 TH2 SINV#(AWITL 139) M#V 
TH T?2 (91W9 )M#V 
B¥1TAA T#V 
LETS SadBdeZ#dV 
9ETAA (AVGS)M 
SE122 aQgEs#O0V 
y4ETAA (SIWS MAO 
CETAS (AVOW)M 
ZET“AO OEZze0V 
TETAS #0 
ZETOL (ZiWS )MaO 
LZ1A0A (AVOGH)M 
SZ2TFA aqagz#0V 
S7lGA #V 
4Z1T2B SAdv#A2B 
€Z1AD (JWI11739)M#V 
22108 (ZNTIO)Md3#V 
T21?@ (ZN10)M#V 
OZ21AaA €+¢ 
L11a8A SINV#(ZIWD )M#V 
9TIae (ONTO) MeV 
STITe@eA TeV 
4TIAD SA@dBde#eZe20V 
CcTlga (QVYUYS)M 

307 

49/H5T/LENVWLHIDVUS WIVYINAS 


Z12 


"ON INdiNO iwNds 


9vi-n 
df wu 
9vi-/n 
dtu 
YULs 
ING 
ULS 
INd 
ULs 
df 
ULs 
iN3 
iN3 
Us 
inj 
df 
iN3 
WLS 
aav 
HS 1 
TNW 
HS 
ws 
AIG 
HS& 
19 
ULsS 
AIG 
HSe 
d3 
ina 
iN3 
ws 
IN3 
df 
iN3 
YLs 
aqav 
HS1 
NW 


LOIGA 
99T7A 
SOTA 
HOTA? 
C918 
79T2A 
T9TAA 
29TRE 
LS198 
9STAA 
SSTAB 
STAY 
€Stee 
Z2STAA 
TSTAG 
BSTBL 
15108 
94 TAD 
SY TAD 
ae 8 he 
£4oTAA 
2CUTAD 
THT?ES 
2719? 
LEAS 
9CTAD 
SETAG 
4ETAP 
£ETAP 
7ETOD 
TE TAD 
FETBS 
L218 
92178 
SZ717B 
9212? 
EZTAS 
22178 
T7TAB 
F2TOP 


gr 17 


13 


sarv3 


JAS/SOVH 


L¢€& 


SALON 


SH7I? 
EABE9 
TAP AA 
TE?2ae 
GAGA 
4OLAA 
9EFOA 
5S? TA 
tSATA 
92918 
EZ2>1f 
L2FEe9 
EG>oIA 
7OABB 
E20Te 
So7 TZ 
CLAEP 
TAPAP 
21288 
991AA 
9EABe 
4SATA 
£SAT? 
G2oTe 
C2UTH 
91 2AD 
LLIAD 
CAPR 
AAABL 
CABAA 
AGABE 
924t9 
ABBAS 
924€9 
ACABA 
9¢C4%E9 
ABABA 
924E9 
ASCOS 
924€9 


A 


Pcagat 
PEAST 
PACE? 
72289 
AABLAY 
AL B22 
CAAA 
PABSI 
atast 
ATATT 
ATH?T 
PEBST 
AABSY 
ABS2eT 
AEBL? 
AECBT 
atast 
A BAN 
AB229 
FEBS 
OBBEA 
BABSY9 
ATAST 
ATATT 
Atr27! 
AABSIO 
ATAVE 
AABII 
GLa19 
ATA9E 
HE LAD 
A2"VS9 
EZ1AA 
22AS9 
ALIBY 
ACBSI 
T1509 
A2AaS9 
SE9IBA 
228S9 


awe 4 


CEZAA (ATYSZGWNNIM#O ENS 
TE CRE (930)Mey wis 
AEZEL T#¥ Gav 
LZ227@A SAdD#YAIAVIG df 
922RPE SANV#II09I3N df 
G7CAB (NVIGVUSAIY)M TNW 
¥27°E afge2x5yv HS 
E2270 WdtsiINI de 
C2Z2AG (OVINTL3GS) T#V YES 
T2278 (GVAICQDIG) TeV INF 
AZ22A (OVJ30) 1858 INA 
LT2?? (1AQVUMeV IS 
91282 AABONNGH AFH 
ST2AD 9#SGd INI 
YT 222 (JASUCYIM TOW 
ET2e? (ATYSGWNRIM#O ING 
71220 (VeIMev wIS 
TIZAB T#¥ Gav 
BI2GA S#@d0#ISAGW df 
LE202 (NVIGVUSAZYIM TNW 
98288 aQges#5v HS 
S228 THdYSINI df¥ 
ACEP (OVINTIAS) T#V MES 
£2200 (QVAIOVU) TeV IND 
CACAD (GvVvu) dese ING 
TACAA ONISAVG df 
ABAD (IN@INNS) TeT#A Wd 
LLIAA AY ING 
ILIA v df 
SlT2e (LININOS) V#T+A Wd 
YLTEA AeQGAIVILINI §vi-n 
ELT (WZDHSINIIN df 
ZLTAA BeSIQIVILINI Svi-n 
TLTAS (WADJHSINTIIN df 
BLILA Ze iW IVI-N 
LOTTA (WZIYSINTIN dee 
99TAA Pe IVOIVILINI oA Ga fl 
S9ITAB (WAJHSINTIN df¥ 
99TAP V#N 10 9Vi-f) 
CITAA (WZDHSINTIN dfs 
au 3 AIN3WAIVIS Vi 
99/HT/LENYVWIHDVUS WIVUINAS 


eIAVIE 


IS BEwW 


INBINNS 


Lusduly 


139V7 


LEZAB 
9E CAB 
SE2PB 
HE CPB 
££ 27GB 
CECVB 
TE CPB 
7E7BO 
L728 
9728 
G?27O 
472POB 
E22HP 
227A 
122¢@ 
27208 
11788 
9T2AA 
ST2RB 
4172RD 
£1278 
Z1CPB 
T12@2 
ZI2A8 
LAZBA 
97788 
SA7BE 
5ACBD 
£ 288 
CCB 
TA2BB 
PACHA 
L108 
91 TPe 
S/ 188 
91108 
E/ THA 
CLT 
TLTAB 
72189 


CT Wy 


14 


sauvy 


AT2 "OK iNndiNO LwUNdsS 


JAIS/WN 4298 
NNS 

33S/Sa0vVH L€8 
S$31LON 


92012 
ileal? 
TARAD 
TTEAA 
9TLE9 
£ETE9 
GAARA 
4EEDO 
9lLL1 
VEEAA 
Gilll 
Vilil 
GL270 
ALZDD 
TAABA 
9EABA 
£9180 
S9EAGA 
71208 
E9LAO 
ABACB 
LLIAP 
TIAE9 
ELETA 
LOABO8 
7BATS 
SoaT? 
98AL9 
ASABL 
S2aTer 
TAABD 
>AABD 
9SBT7 
ESATO 
L24TA 
o251P 
AIZCI 
E201? 
TORR 
EZATA 


A 


VETST 
FETIZ 
A2992 
GAATS 
VEIB? 
AEATT 
ABATS 
AAATI 
VoATT 
B89 
A7OTT 
AYTTT 
ABLES 
AB%A9 
ABATZ 
ZAGLA 
CEPEZ 
AAALA 
GBaT9 
ZEIT 
Z>AGT 
ATATS 
AEAST 
ABAS9 
AASZT 
AECAS2 
PEABT 
GEAST 
AHACT 
AEBT? 
POAS2 
AACE 
ABAS9 
ZTAST 
@TATTI 
ZTycI 
AECAST 
8269 
AAS2T 
AEAC? 


Pwr 4 


A sh A's dIWS#t(d)MaV UALS 
TAEBA dINS#(AI¥IMeV BNS 
AAECA S@dvel#V HS1 
LL2A0 JWILOAN df 
91202 Sa@dVe(3ALvilsaqymMev dav 
C1720 (AWIL739)M#V INS 
417208 AYING GNIAAVO 
€l2A2 JYUGis df 
21278 1-#V IN3 3IN@SS31 
T1208 3ugis df 
AL12AA Z2-#V INS SsjaleMmi 
19288 dIyS#€-#V INF 
997272 SINV#eSSITAAML df 
G9ZAA Gx3ZVeSSATeMl df 
497080 Tevy ans 
€9228 agexOv HS1 
292AG (AVOATVHIM AIG 
T92¢@ aQge#OV HSU 
097200 INGSS31 df 
19282 S@dvVe#(AVOATVWH)M#¥ SNS 
957228 #V d3 SINIVIT4 
CS208 1Ix3 LUBdv3as 
4S784 (1ZQSNIAQVYIMeV UYLS 
€S20A 44AQNHS31 df 
25288 i#S8 1N3 
1SZ20@ (J3SWNONV)M Nw 
S708 (ATYSOWNN)M#O ING 
L4ZAQ (SNTAOVUIM#Y ULS 
95200 #V d3 
G¥2?7A (GVUNNS) Mav GNS 
44790 T#v aay 
£5208 SAdde¥e0V HSU 
29222 Wd4dSINI df 
T¥Z27A (QVINIL3SS)T#V US 
B20 (QVAIGISTIO) 1T#V ING 
L€222 (AVISTQ)1#+¢G IN3 
9€227 (170930)MevV wis 
GEZAaA SAPGONNGS dr 
4ETAA 4#SG Ii1N3 
CE720A (J3SxqGu)M NW 
307 JN3WA1VLS VI 3807 
49O/HT/LENYVWLIHIDVUS WIVULINNS 


LVEAV 
9PCAB 
SVEBA 
S7EA 
EVER? 
7PEBR 
THEO 
AAEBD 
LL2e% 
91280 
GL2OA 
91CAH 
E1208 
71288 
T1208 
21208 
19200 
9920n 
69200 
497208 
£9280 
COCA 
T9288 
A9ZAB 
15708 
9S2A8 
SS7RB 
9S 208 
€S27? 
?SCPB 
TS2A8 
05288 
Ly7ee 
94700 
S278 
44 7?O 
£472n? 
24298 
T9CAB 
£47R8 


qr v7 


sarxva 


15 


G12 


"ON ANdINO LUNdS 


TIAAA ABA22 ISEMA TT AW SSCA ™ 
AZHTIA CEABT BSERA (HD7TALIAISIMAO ING SPA . 
A24HTIA FEAST LYEPA (WIP TEIZTS MeV UIS SEPP . 
LTI¥1T7 BEAYT YBVEAP (WDE THADVIIMAE WIS £SEAA 7 
AHPAA ABPL2 SHEVA aze AIG CSEFB ‘ 
9EAAA BEALL YvyEP? ave#dv HS T° EAB . 
BIFAA FEATS EVEVE (INWHINTAVG) MAY 8S ASEA 7 
N@QN HIMND €96T T AVW OF ELTEA CEABTL 2HETA Q’STSes2ey NS LYEFD 7 
LEGEAA BEAFS ITvEVA (XSJONIAVO)M*#¥ GaV 94E AD . 
ST¥17 APEAST BYEBA (AVONVIING Mav WIS SHEAD . 
ASTED CTAAC LEEHA (AVO) 1#v¥ Gav HHEAB ’ 
N@@N HIMAND #96T TE 33G AF AGLIEA FEGA2 YELAB Qeagelevze#y aay VERB ¥ 
4T4TA PFAAZ SEEAG (UVIAITZCHMIMeVY § OOV CHEAD : 
GTECA APESST YVEETA (INWHEINTAVG) MeV LS FUBIS THEAD . 
AGAR APATT EEEAE FeV INA Gta. CHYEHA 7 
TAPBE ASIII 2eEVve dI¥S#T#¥V INIA LECAD 7 
C€LEGA FALGD TEEAA SANV#AYNI9 df 9F EBA . 
CLEA ALCYAD BLEBA BHI7Ve2Z43d df Ste AG 7 = 
TAABA APATL LEA TeV 8NS oFEAR " 
S9EABA ABBLA YBI2E7B ageeSy HST ELEAA . 
EILAA BEALE S2EPA (AVQATVHIM AIC CEEDA . 
CAL CeAAA GAALEA B2EPe #O0V HS TEEAA . 
ZLZOA APATO9 E?7EAB IN@SS3I1 df VEEAA ad 
€9LBG GEITZ 22EGB SOdVA(AVOATVHIM#V SNS L7tOB - 
9GZ2AA ABBETI9 I2ERA SANIVIG df 9ZEAP - 
CETED PESTIT A2EB2 SOdVe(3wiltsd)MeV ING G?EPA . 
LAEBA FEAST LTEBA (XJONTAVOJM*#Y BIS JNTIAWIL 9 7E08 ° 
GLLLL AHBTT YTEVA T-#V ING €7EVB . 
GLLLL AHTTT STEAA dIWS#2-#V ING C2EPH . 
92017 FETST HTEPE dINS#(d)M#¥V YLS TZEAD . 
92ATA PETST ETELB dIWSaldyMay BIS 7 7€08 . 
LTATH @ETIZ CIEAA dIYS#(AIWIMBV GNSS LI€ee - 
1?2GA 24992 TTELA S7dVe TeV HS7 AWIISIN STEAD . 
PPPAA ABVPAA BIeEe? "4 IKWUCNTAVG STERA ° 
APSOA APAFF LALA “4 XAIONTAVG HIEAA ™ 
LTEAA ABBI9 YPEAD JOT WIAWIt df CTEAD sa 
TA@A8H BAATT SAEAA TeV ING 2 1EhA . 
CZ2CRE ABTIII YAEae dIWS#?eVY INF TTESA " 
927TY AECTST EPEAA dIYS#(d)MeV WIS PTEAA - 
S310N A Gyr 4 J07 INIJWIAIVIS Vi T38VT GOT TI Sarvs 
SO/HT/LENYWIHIVUA WIVUIANS 


eeeeever eer ee eee eee ereereee eee “17 "OA indif'd Ixnds 


42 YWIBIAINI | 
Ll 3 4 NEV 91 
HINSNON | 

29 183 vA 

9S if3 ET 


7S IN@D Yds 53S el 
4% 1V3Ad3e Tt 
TWWUAN Ao GBI 

%€ WOITT] 2 

Z€ INNGI YVHD FV 

42 SINIONIMGY S 

@Z INAS ¥WH3 03S ¥ 


S3J1L0ON 


941 BE 
ALLA 
9S988 
¥S%O8B 
5S482 
A248 
2S90A 
¥S908 
9S922 
LOEB 
4S9DD 
4SOAA 
4S>O2 
47S482 
5S9DA 
9S4O2 
7S9O82 
4S5O0 
BOOS 
BBAG2 
£2588 
L9EBP 
£2508 
£1202 
22588 
Z78S0A 
ABABS 
41208 
L24 te 
TEA 
42418 
TEB8B 
924518 
T2AGD 
€24TA 
T2202 
G24T2 
T2BA2 
C24TP 
ELA 


A 


A2Iv721 
ALIET 
FBAT9 
22AaT9 
AABTS 
AAAS 
2BBT9 
ZAaABT9 
e7819 
ZTAT9 
AAG 
ALAT9 
BHAT9 
AAG19 
AGBI9 
AAAS 
BABT9 
BA819 
E0819 
78889 
ATEZ2t 
ATAIE 
AEBST 
AAACH 
A2oT! 
GLOLT 
OBBI9 
ATBT9 
ATA 
ABAI? 
BTS*¥T 
GBA92 
GTO 
AAAI? 
ATBYT 
ABB9¢ 
GIAyT 
G8292 
A187 
ABB92 


Ayr 4d 


T2472 (INITUdHIN@W)1#98 INS 
B72708 {@NONIM3IY)M*#W3Hd3 1343-x3 ONISiINVI 
L190@8 isne df 
9T9AR isn@g df 
S198 isns df 
414920 ONIAILNVI df 
ETA IVISGN3 df 
Z19A isng df 
T1422 isn@ df 
G1¥AaG 11x3 
LO>78 isnq df 
904980 isng df 
C0788 isn@ df 
40409 isng df 
ECAYDA isne df 
22482 isne df 
T8422 isne df 
2A4AE isng df 1ovivis 
LLEGB €eg+iJvivis df 
91EAB Vie 
SLEPe (T+iViSdVL)T#E€8 LN3 
YLEDD (MOSNLVLIS) T#1T4+A Wt 
CleAae (T+#iViSdVL)M#v WIS 
ZLEAA GQtt#V¥ HSY 
TLEGA (iviSdvVilnev INS 
GLEBA (1ViSdVI)M*eW3HdS LS 
L9€0@ AYING YISNLIVAS 
99€8A 11x39 
S9CHB {(QWV4AIGLSIC) #06 wis 
+9EAG T#5 Gav 
€9€EBB (QViSTG) #6 wis 
Z9CAA T#0 Gav 
T9€EeA (GQv4IGD30) Teo wis 
GIEAA T#0 GQV 
LSEBA (Qv330) 7805 wis 
9SC8¢4 T#56 0 6aV 
SSEGA (Qv4Alavyp Teo WIS 
4GEGA T#O GQV 
ESEAA (GVVUIT#D wis 
ZSEAL OQBéZ4+4wWAHdIV#6 OAV 
307 IN3SWILVLIS Vi 138V71 
49 /oT/LENYVWIHDVHA WIVALNNS 


97598 
S7408 
42908 
€24988 
72478 
12778 
12798 
LT9PE 
91988 
ST7AB 
91980 
€197D 
21908 
T1988 
214988 
17988 
97488 
GA4¥8D 
*A988 
EAYDD 
27488 
T#488 
20928 
LLEBD 
9LEOB 
SLEPB 
4LEBD 
ELELB 
7LEGL 
TLEPB 
BLEBe 
L9OENB 
99€98 
S9ErB 
¥9EBB 
LIEB 
Z9E2B 
T9EPB 
A9EBB 
LS€B2 


qi 17 


oe oe) 
r7 


sauv) 


G12 “ON INdINO LwNdS 


PRPBP ELoPR IL9Pe PeiSNArAdyl Svi-n 91%? ° 
924€9 P727S9 PIT? (WRIHFIINTIIN Ofe CLOP7O . 
PPCAR PTPST 219499 (€4+TLSNAAdVI) av BLS 4l>Ae 
5aG2R 719? 99979 (741ViSdV1)1#v¥ QV €1 999 . 
AGPPP 2BPAZ SOO g9"8”¥ aay 72409 . 
2207 PREOR) 494°? Z*¥ HSI wala . 
SLILL F9PZ7G E9DHRO SlL2LLX#19 «6135S Oe ed hs ° 
EZGAP PIII 29979 (T+iViSdVi)T#v INI L9O4AR ’ 
bACAP PIPSI 19497 (Z741ViSdVL) T#V WIS 99972 ' 
97777 PRADL PONE 9*#v¥ HST tok Tia ° 
P9PR? FRRPePe LSP @9ev aay 49>AQ * 
Te7eR PREZP 9S5e0 Tev HSY E9479 " 
€2S6A8% FIAT ScHee (T#iViSdvVi)l#v IN? 29920 - 
PLLGG ALOET %S47R (P7NONIM2U) M*#WaAHda 194-x3 Isne 19% = 
4E78P FABIO ESCHER NIVOVAML df 29%8R ’ 
P259R ARHLO 2G4H70 PHAI7VAONTGIAVI df 1S97e . 
NNS TIeRe BRPTZ IS9ee TT#¥ @nNs WILUAVG 96978 * @ 
91912 PTIF9E PCHPZ (WWIMSdWI) TA#T4+A Vdd JTIAGNZT SSoPe . = 
Z28AGA BIBTI9 L2yeoe (LININOS)14 df 4S . 
FAPRR £4SA% GHH7e Gav IVOGN vi-n ESOPR ‘ 
92%£9 A2A69 Seban (WRIMSINTIN§ afd 75428 . 
SSSBP PEPST %oo7? (€VIVOGNIMeY IS 1S97e . 
HLTER PEARZ ESOE?P SPAPRPSPIE*y aay 7S>8¢ " 
9PARR ATR9F) 2HbaAe 9*#¥ HST Loore " 
9IoIf FZ2ARZ2 T99AeR (WWItjadwi)nev Gav 949°9 . 
92822 PPB92 BeHTe 9e¥ HS7 1HIGTV SHoRe : 
P9RR7 BAAAZ LEHTe g9ev aav booee . 
P55AR PRED OEHA PEVARSCELML: df €>oR2 . 
ZTAPP PREBEZ SESPA ZT AIO Z4 90g : 
OGGPL FAPIIT YEHPe #V 19 T>o72 ’ 
91bIA AZAST EFHLA (TWIY3dWIINev LS a>oRe . 
79988 PeREZ Z2Eoe? 79ey aay LEoP2 . 
Z1AAA PAREZ TE9Ae ZT AIG 9 97e . 
S97? PIBPT BE4°P7 (HIPYUVEDTeO ING Gt oe? . 
PAPER ABBIIT L2ove *v 19 ot >Re . 
1SSAP PERS2 92528 (Z7VIVOPN)MBA4Y Tdd EF ORE . 
9410% SEBIT Sze? (58+INIUdGHINGW)IMeY LNG Z7E ORR - 
LHTED PI¥Z2T %24°R (HIN@WHVFIA) T4598 INI TE 4OR > 
TSSOP PEASIT €2597e (Z7V1VOGR Mey LS 9S >OR ° 
9°7T2 SFATI 229997 (SA4INIYdGHVIA) MeV ING 175972 . 
S210N hawt 4 307 INIW3IWLS wi WevT OI 17 sary 


99/4T/LANVWIHDVHA 


WOVREINAS 


"ON INdGING LINdS 


eeeeeseeeeeeeeeeeeneeneeeeerte ¢ PTZ eeeeeneeeeeeeeeneeeeeeeneesee 


TLACA 
TEXTS 
CCGA 
T4SO2 
GEGAA 
T2414 
T2917? 
SOLEL 
Leldil 
AYGSAPR 
ZoneA 
92GPY 
T29T2 
T25T¢ 
COLES 
AACE 
7HSAA 
ACSE 
T291P 
BAPAA 
S9OLAL 
PLAAP 
T9S@A 
PEGA 
72918 
TAPAS? 
TE2eA 
TP AA 
TEC?AL 
AOAAA 
ABA 
VEPBS 
lll] 
CAGAS 
T9AES 
cCEIE9 
C7719 
GlL>e? 
GAGS 
CALLVE 


S7A108 A 


"ON INdLINO AUNAS 


AEG27 
a2ezy 
AP ar9 
a19¢2 
APATI 
219€1 
AEA G2 
ALOFT 
PoAtt 
PL9EL 
ABAI9 
PATS 
ALIET 
GEDHZ 
BLOET 
2eaTT 
PL9OEL 
eeat9 
PL9€T 
E021 
AL9ET 
22821 
219€1 
2n9G9 
AEATZ 
AZAR? 
aaarg 
POAT? 
AGEA9 
AOare 
YOABR 
2A Bee 
L142 
Gace 
AGARE 
P TERE 
19191 
LiLLL 
PGR9D 
71219 


Pwr 4 


T9S@4 
PHGAA 
LEGvea 
9ES77 
GESVA 
EGP 
ELST? 
CESPP 
TEGAA 
BEG7A 
L2SAP 
97S77 
G2S22 
47STA 
€2S78 
eCS2 
T2522 
A7SU 
L1ISV@ 
91S? 
STSAB 
71S@? 
€1S?7A 
21S72 
TIS?a 
71SA8 
LZSAB 
9AGAP 
GYAS7C 
oP SHO 
CASA 
CASSEL 
TAGEA 
AASZE 
L19?7@ 
9GLYAe 
GL9?A 
157A 
EL9AA 
C1970 


307 


HO/HT/ILENYWIHIVUA 


AT? 


OBRZ+thIHdIVEAGlS+WIAHdAV ovi-f 
WIHdDIAVAGLBS+wIHdAYV 9ViI-N 
HI1LVd df 

(AWIKdI)*#W3kd3 NI 

¢ df 

(HDYVISAdVI)MeWaHdS 134-X3 


(HDYVASAGVI)M#A4Y Td 
(NIGIHYS)M#WsHd3 194-X3 
G%-#Y IN3 

(VWIHdI)M*WaHdl NI 
TVWWHEN df 

¢ df 

(HIXVASAdVI)M*WsaHd3 134-xX43 
(HIYVIAISAGVIIM#AtV Td 
(NIGIHYS) M#WSHd3 134-X3 
G>e#V ING 

(IW3Hd3)M#Wwakd3 NI 

$ df 

(HOHVASAdVIIM#WwaHdd 1934-xX4 
d?-@N 

(NIGIHUYS)M#W3Hd3 134-x3 
d?-2N 

(GWIKdI)MaeWdHdl | 
SZ@dV#eAVXIAIS df 

(MDZ TALAFISIM#Y BNS 

T#V¥ dav 

Y3AIAVIA df 

Tav @Ns 

9N3INMeH3IAVva df 

A+ 

7+ 

7 + 

0- g- 

Ts §e2 a4 

NIVIS#/? o4 

JITI#2 qd 

TISNA3sdV1i Q- 

Vel? ad 

(LININGS) df 


inawaivis Vi 


WIAVAINAS 


PWAHdS SSFP 
WWIHd2 54628 . 
E4600 . 
2 oSae . 
THGAA - 
24680 . 
LEGER . 
96529 ° 
Georg ° 
AVNIBIe ¥ESoe ° 
€EGAP . 
ZESEE , 
1€Sae - 
PeSBA - 
12620 - 
Hdivd 97600 ° 
G7SR8 - 

57608 . = 
€26°R : 
22608 ° 
12688 . 
P2680 . 
33°7yI9978 LIS7A . 
91684 . 
61608 ° 
NILGN 41688 : 
€1G6°B . 
2'1S7A = 
“3093K TISeA : 
F168 . 
LeSPe . 
LViSdvi 99688 ° 
C’GBR : 
5G . 
FGRe : 
TiSN@AdVL 29S0R : 
1: Sae . 
ISfRAdvi B2SeF . 
L102 . 

138v1 GI 17 sau 


12998 9998 119988 Ve Q 21988 . 
G2SAS @SBAIT 21982 Gee a4 11999 . 
S2988 BREBR LA9RR Eve 9 e1986 ° 
S@SRS ASB9R 929098 vee 4 1°98D ° 
+2908 PAR sSB9Re Z¥e g 97999 ° 
G268S ACAII »29e¢ Geg a4 S790 ° 
92998 PReee «EeoRB Ive g 52980 ° 
GASB8S 25898 22980 veo 4 ISVLHOU £2988 ° 
90888 BeaeA TH9B¢ g ZIIVILINI 2799¢ ° 
12988 L122 n9Re ZTIVILINI g- 12998 ° 
GES686 BSBIT LLS7A aeg a4 ITIWILINI 29990 : 
LLL12 LLLLL «91698 be 1LS9¢ ° 
GASQS BSALZ SLSOB 
92219 ESBEL 4LSe2 
52699 €9BII €268B UVIA 4B AVOSE 3 a4 SIWWILINI 92568 . 
€1S8B L1S6B8B 2150e GIIWILINI®TIWILINI 9v1-N GLSOB ° 
G2SBS ASB9A TLS8B vee 4G LVOTWILINI 52599 - © 
99288 eBBBe BLSEe g EIVILINI €L598 : = 
QLSBB LLLLL L9G90 €WILINI @- 21688 ° 
S@S8S BSBIIl 99692 Geg a4 ZWILINI TLS98 . 
LLL1L LLLLL 69688 g- 81598 : 
G2SBS ASGBSGA 49GeB 
9E9AT IS6GEZ2 €96a0 AVO N#2 4 19580 ° 
9A9IT 2Z€L1 29699 viinteg a4 TIWILINI 99S9¢ : 
29688 99680 19688 TIVILINI®@Z1VILINE 9¥1-/n S9SeR ° 
GES8S 95898 29688 veg 3 OFIWILINI 99699 ° 
LLLLL LLLLL §6LSSOP a- £9598 ° 
@EZTI Z29TET 96688 S31I4*#@ 0S 29588 ° 
GESAS BSBIE Sssae lea )0)0 4 EVIVOGN 19588 ° 
E129 TEISA »SSee SuI4 #2 4 29508 ° 
bI€Z> 22298 €5680 ON@WV*#8 84 1SS8B ° 
GA@lE% ZEZSR 26SH0 18N #8 4 96698 ° 
€999% 1£999 16692 €9/€9"92 3804 ZVLVOGN SSSBB ° 
GEGAS ALZ242 BSSe2 UAesp =o 5SSOG . 
€1GBG €9TLZ L4SHB 4 S1¥sg a4 €SSA8 : 
21222 1G1G2 94599 WW3Hdep OO 25S88 : 
Z1S@E 2ZEBE SSae I NNS*#@ a4 TVLVOGN 1SSe98 : 
64628 LLLLL %4S20 IVivVOGN @- 8SS08 . 
GESAS 256990 €4S99 veg a4 VIVOON 14S88 ° 
1€SZ27H8 BLIEA 2SAe 0916+WIHd3Ve0E984+WIHd3V 9v1-n JW3IHd3 95Sa8 : 
SION A ayer 4 307 INAW31VIS Wi W39v7 GI 17 saxv7 
59/41 /LENVWIHIVUS WIVULANS 


G12 "ON INdGINO LUANdS 


Jll2l LLLLL 1992 * 95978 " 
GATTF AFAGZ AVIVA S@ttl ENTC SS97F . 
PPALL BABAA LGIAB 2 Z2N1C ¥S9B i 
ZlllLl LlLil 96999 o* ES9PA . 
GAGAS ASAE SS9AP 
HZ29TT €97E2 YS9RR 
9TT27 IT2TTIt £5908 N@ILVNITSIG#E a4 INTGQ 26944 - 
999478 Llilil 2590@ LN 1G ¥- TS9PB . 
Sas7s 26797 15982 Ve? G4 ASIP 7 
S99GF AAABe BSIAC 9N TC “4 LO9RP . 
£9791 B29SGE LYIBA EZECKX#Z G4 94972 ° 
£99%A AAALA 9792 SN Td 2 S492 3 
S2SAS ASHI S49BD Ve? 04 4492 " 
29987 AAABZ 7%¥9BDB ON 10 g £4972 si 
G@S62@S BSZTT €4#9R2 O#g 04 24982 . 
29978 ARAB 24988 EN TO ? THORA = 
G2@SAS ASA9P) TH9RA V#e G4 24988 . - 
L1S69#A ALAAA BY9OAA eN 10 g LEIAA ' N) 
GAS@S BSATT LEDEB Oe? ad 9F9PB " 
€S9AP PABBA 99 INTC g SE97A is 
G@S@S6 @S479% SE9RA Va ad NIG ¥F9288 . 
Lllli LLLLL YEIAA ~A- €£9AB ™ 
GEAAA CHALE CLI 7E LVt 2EIAPD ba 
APZAR BAAR 2e9Le “4 9Ve TE978 7 
ZlLlLli LLLLiL TE9BB O- AE9BO si 
GACZ7A APABH ALIA GB22 GVe L2OPD . 
7OAGBA ABABA L29eB 4 VU 972978 . 
LLiLi LLLLL 92988 e- G297@ . 
GASTA CAARAR S?9BA GAST €VU ¥297B . 
AAAGL 2PALA w29AA "4 Z2VU £7984 . 
JliLL LILLL €e9e# g- 22988 . 
G2S2S PSASA 22978 
G7ATe? £€98GR T2988 
TESTY T9TL2 B298 SV LHOTuU#t a4 TVe T29CO 7 
€€98A LLLLL LI9BL LVU e= 798A . 
G2SAS 2599R YII9AA vel gd LI9DVAL 7 
ZEGAG ABAAA SI9FA OV “4 91922 ' 
€9291 A29SE vI9AA EZALK#? ad C1972 . 
GEIGA PPBLB LCIOAL GVvy 4 41976 e 
C2GCAG 2G79R 21988 Var? Q4 £1988 . 
SALON A Hof 4 307 IN3WIIVIS VI 1398V71 GI Tt Ssaquvo 


HO/HT/LENYVWIHIDVUA 


YIVEINAS 


eeeeceveveseeeeeeeeeeeenee eee F127 “ON INdinNnn Lyunds 


S3I10N 


2291 
Zliil 
S@Sa7 
GAaSa2 
9P2TEA 
S2108 
G2S8S 
Zilli 
AEAAA 
ABABA 
Zliil 
G222A 
AAEOS 
£iiiz 
S@st@ 
ABAO2 
Zilll 
G@2t2 
c@tz9 
ZTEEY 
T2l00 
S2SAS 
AZIBA 
£9291 
91Le7 
SAS8S 
STLAA 
S@Sas 
CT AV 
S@sas 
ZTLAG 
S@S0S 
92107 
S@Sas 
Aiiil 
Z2GARB 
FEABA 
llill 
SO7LB 
PAABA 


A 


ABLSE 
LZiii 
S897 
T2TE2 
F9OTTT 
TELA 
S792 
Zliil 
AGABA 
ZAAGB 
lidil 
BABA 
AAABE 
Zlidl 
28882 
O88 
Ziidl 
2OTTt 
@gele 
TECZE 
Ziiil 
ASAIS 
ABLAL 
~AZ29SE 
VABSA 
ASAID 
ABABA 
ASBTT 
AABDS 
#5092 
2AGBES 
ASOT 
ABBAS 
ASAI 
Zliil 
AP ABA 
oh oh b's 
Zilli 
AAACD 
AABHL 


Ayr 4 


INJWIIVIS Vi 


TELEA BZ2EBX#2 
BELAA 
LZ2L1@00 NM Vue 
9Z7L1AA JIIN#2 
G2L?? VISTG#?2 
47108 QTIVILINI@#ZIIVILINI 
€7l18G Vea? 
ZZ2LAA 
T2170 
A7LEA 
LTIL@qG 
9ILAA 
SILee 
y¥TLAA 
€Tlaa 
ZTLAaA 
TIL@ZeA 
GILAD 
L@LGAG 
9FLEB JWIL IWSUSAINN#E 
SALAP ZiwWS 
YOLAD Vs? 
E€ALAA 91WS 
ZOLAG EZ2ECX#B 
TALAB Sins 
AALAA Va 
1198@ 4 iW9 
91900 #7 
GL198A elws 
¥L1OZA Va? 
€l1920 ZiwWwd 
ZLOPA G#A 
TL9A0 Tiws 
GLOAPA V#0 
19980 
99927 
S998 
499 8A 
£9908 
29988 

907 

49 /HT/LENVWIHDVSS AYIVYINNS 


712 


"OK INPINO LUNdS 


ad 


SV1i-/N 


ad 


LTIVILINI 


STIVILIANI 


SIOWWILINI 


Lik9 
91h 


Sind 
VIwWs 


€ikd 
Ziws 


TLiwS 


ks 


iN16 
9N 10 


SN 10 
oN 10 


13807 


52LBA 
£7108 
C7LAB 
T2lF2 
87108 
11188 
91188 
STLE9 
5TLAD 
ETLAA 
CTLPA 
TIL82 
H1L88 
LAL08 
9ALBB 
SELBB 
ALAA 


£ALOB 
CA LBD 
TALOA 
G0180 
11908 
9LOGA 
SL19OAG 
LOAD 
€198B 
CLIOAB 
T1920 
BL988 
19948 
99978 
S99808 
59980 
£9988 
29908 
19978 
29988 
LS9OAB 


OI 11 


M2 


sauvs 


/8 
ra | 
Id 


6CUEEECECEE” 330 
A21/1d8 

6EZ289ESFSRSS” 330 
cls 

62HEEbELTIC® 3390 
Td/ABe 

STALBEE°ASLET 330 
NAS 

INI @N qT 
6ZELLETIIED"A 330 
NAS # Gd 

SI1LON 


A2S2S2 
T92E% 
SE? 


92Tll 
AAABS 
CHEABL 
L9OEBP 
PENS? 
CLABS 


HSTOHE 
ACPEP 
AAAGe 
Ag0AA 
AAABH 
ABABA 
AAAGA 
AZABB 
AARBS 
AACAA 
AAG 
22eree 
CACO 
PEPHE 
PECB?S 
£idid 
ASAAL 
5O1EL 
S2SAS 
lilil 
GAS4S 
G2SGAS 
AT?TL 
9EL1AB 
GE@Sas 
FACRL 
ELIPE 


A 


G27s2T 
9191 ¢ 
T#EAT 


9992F 
71882 
AATB2 
2AAS9 
ZACH9 
2209S 


91292 
A7 OAT 
@29T9 
41919 
AL9T9 
PTLOA 
AALBL 
2L9BA 
29908 
S928 
24920 
AEIAA 
229Le 
2T9BA 
ABABP 
liiii 
CZEBE 
itll 
ASAIA 
ZlLliL 
SAGA 
YGATE 
TLAY2 
2HLOA 
ASZ9C 
PAACL 
LZlill 


Pwr 4 


S1102 @S2S2S62S21 
HL1L1EL T¥2EH9l9T2 
CLLAB Stvy7ZTCECT 
CLLEP 92ZTLL999CE 
TLLA@ PAACCAZTACS 
GBLLOG CA2SBASLTB2 
L9OLGB WISNLIVIS dfx 
99LVEG LACAGAABAY 
S9LEA COASASAASIS 
79OLEP 4STBEILZH2 
€9L2B SASACABHSI 
COLLE AGBABB29TI 
T9LAA AAABBATIII9I 
BILLA PA2ASBBB919 
LSL2B GAAGABTILOA 
95120 AAACSAGLOAA 
SSLAG GCABABBLIAG 
7SL1LAB COCBAGIOFL 
CSLAG AABOLOSIAA 
CSLEB ASAACAYIBA 
TS208 AAABAGEIOD 
2SLAA CASCHAACIAA 
L>100 SLEBBABIILS 
94102 "4 
S7LGE ?- 
HOLOEE PAEABECCEVE 
Cole7e IZ 1WILINI g- 
2OLEe Vee gd 
T9LA2 a 
POLED 
LELZe 
9ElLee LDAFEARE ai 
SEl1AB 6TIVILINI#@Z1VILINI sh Bos) 
%E 10D V#2 ad 
£ELP? “4 
ZELAA STIVILINI v- 
307 INIJWILVIS 
HO/HT/LENVWIHIDVOUS WIVUINAS 


Vi 


AVOH 
CVUSNIW 
QVtH 


aves 


IN3GI 


PNOGNIM3Y 
LdNd3aini 


JUANSI 


NIGIHUS 


NVIQVUSAIY 
AVGAT1VH 


INT UdHIN@W 
TZIVILIAI 


AZIVILIAI 


6TIVILINI 


QZ IVILIAT 
BTIVILIAT 


138V7 


SILVA 
S9LEB 
49LOL 


CILPA 
29LED 
T9LEO 
Z9LOA 
LSLP@ 
95178 


SS1LAG 
4SL1OB 
€SLEB 
CSLOO 
1SLlA@ 
S188 
141808 
941AB 
G°LO8B 
HULA 
£4108 
COLAO 
TolL?7@ 
POLEA 
L¢l0@ 
9E LTA 
Gt lAB 
YELAD 
££lA@ 
CELIO 


T£ 200 
FELD 
L°LOA 
97104 
S718 


Ci 17 


Ssaxuv3 


23 


Z12 


"ON INd1INO 


Lands 


P2087 BBOBGR vEAIA p S7ETe 7 
ABA PBAPA ELA A 13SS38 ¥2BTP . 
PBABA PARBGA 2EBTA g VWOCWE2ds €27ATR is 
POAABH CLA2AR TEBTC A FIGIZNIWC 2277T 7 
P2ECOL CHAGA ALSIP A ONIWO 1271S . 
POAGR AABAZ LeATO 2ASGAAB2AG2 J1VH A?BIA . 
ABABA ABBHA Y2HI1B g d LI#T@ : 
ABLAA GAABHR S2ele 4 NBILINAA ITIBTA . 
7EPAL CAEBBR weATA A N@IISd3 ST@TS . 
P2AAG SABHA €E2ATA g ViI1T30 YIATA . 
YOAGA BABAB 2eate “4 VHWYS ELATA . 
220982 @H87e I128Te@ 4 Vise 2IATe 7 
P2082 @FB8B A212 B AAIOAISUIA TTIOTA ™ 
ABAAA ABBAS LIATA AGGBSSLASY Ai #IBTB . 
11994 L8868@ STATA TLO9YLABAS L701 
21994 LAGOA STATA 2199418088 97818 7 > 
19994 LE882 YIATA 1999919002 S?BlTs ’ N 
99994 LAABA CTBT 9999418802 YABTS ™ 
$9994 LABBA 2TATA 69995917608 EAGTS _ 
99994 16888 TIetTs 49999LAG BE 228TH . 
£9994 198098 B8IFTe E999VLABOA TABTS . 
29994 100808 LETS 2999419888 ABTS 3 
19994 LAFBA YIBBIA 1999418988 INITUdUVIA LLLAA . 
AGA 
969 NNS 72865669988" 33G «=62EHBE CHBHE SABA CL VBECHOBBS GQVUNNS 9lLBB . 
928ESBTEBZ°9 33Q 6©€26S2 EBITE YEATA EZSSLEBTTIE JIdOML SLLBB e 
A2%98/9 
LE 4 6282SBISBSL* 33G «61424 CTCLE EBB THZH¥ETCHE JAStau LLG . 
618T6°%ES6 J3G «69694 9OSTSE CHATB 9SIEVISTSE JSSWNONVY C2188 . 
I1d/#08 
99 TTST8° 992982 330) 62@LTEY CETTE TRAITS ZLTEVEETTE OVUVS 21188 . 
ABZE¥/IdET 
32 628S686ELS6S° 330 L2SSH AYVAES BABIB LZ2SSH9?OBE? QvVuUsd3s T2188 ° 
71T8888°28%98 330 88908 297S2 LLB SESBABIBSZ AVOS #81102 r 
B%7T/OT 
I¢ 6ZSTITIIttl* 330 92899 28992 JILLBA 9289928992 AVGK 49188 . 
cea 92 
SILON A @ywr 4 307 IN3WIIVIS Vi WWeVT GI 7 sauvs 
YO/HT/LENYWIHIDVYS WIVULNAS 


PTZ “OR ANGLING LUNGS 


S310N 


»2ATA 
SS2lr 
TEGTA 
7CATA 
22aTA 
1271? 
E20TA 
ELATA 
ACATA 
AEPTA 
TEATA 
tE2VTA 
EZ2ATA 
AAVBe 
TT@Oe@ 
22ATA 
2A208 
TI? AA 
T2219 
ABABS 
BAABA 
ES? T? 
EGATO 
99112 
ASPAA 
AACBA 
AGABA 
YOCAA 
ACVB 
2APBL 
ABABA 
AGAAL 
AABB? 
G2S2S 
7G2S2 
ABABA 
ASDA 
AAVBA 
CAAAA 
A2AGP 


A 


VEGTT 
AACRS 
PEAST 
PEAT? 
ZEAT 
PEAK? 
VEATT 
ALCAST 
EBL? 
FEAST 
AEAT? 
AFAIT 
GEAST 
ECCATT 
EAECT 
PEAST 
CEATI 
EGET 
GEAST 
Eee atl 
28881 
VTECT 
PIAE 
A7ART 
ABF19 
APL AS 
AAAAA 
AAAG? 
7AAAA 
CAAA 
PAAGA 
CAAA 
ABAAG 
262597 
C2S2T 
AAAAD 
BBA 
2A 
AV AAA 
AAAS 


Ayr 4d 


¥ATI? 
ez7It¢ 
CATIA 
TATIA 
AZTT2 
Liat? 
9181? 
SLOP 
YLOIP 
£1212 
ZCL1ATe 
TLOTA 
BLBTS 
L9aTA 
99ATS 
SOTA 
49BTA 
£9gT? 
Z79ATS 
T9@T@ 
AIBA 
Licelg 
9Se2T? 
SSATA 
7SATB 
ESTA 
CSAP 
TSATA 
BSH 
Logis 
949ATA 
GHATS 
44B10 
Coe 
CORTA 
T¥AT? 
PoOTA 
Lect? 
9EBTA 
SEAT? 


307 


HO/oT/LENVWIHIDVUS 


(N@TISd3)M*#V ING 
S@dMaeA@v3q744310 df 


{(GIdDZNIWO)IMey WIS 
(VWWVS)M#V aNsS 
(VWWV9)M#¥ GNS 

(ViAJ8)MeV GAY 
(VLTS0)M*#V INF 
(T3SS3GIMeV US 
(ANIWO)M#¥ OQay 
(GNIWO)M#VY ws 
(Vi3ZE)MeV BNS 
(Vil30)MeV ING 
(VLTAIGC}Me#V WIS 
(€44+A)MeV INF 
€G4+TT#€8 IN3 
(VWWVO)MeV UIs 
(€H+A)M#V ING 
€G4+TT#€G I2N3 
(Vi3SGIMeV UILS 
(€8+A8IMe#¥V INF 
#0 13 
(GVINILAS) T#€8 LNG 
(GVINILIAS) T#B04A Td 
TT-#0 IN3 
AYING 

2 

Y 

2 

? 

? 

4) 

4 

Z 

G7G67G62S2G2A 
262S2S2S2T 

A 

? 

B 

? 

a 


IN3JWIIVLIS VI 


WIVUINAS 


WddFiNnI 
OVINIL3S 


138$384 
AIYIGWNA 
AQANNIY 
HIxIS 
QvIHi 
9dwOSd 
dwOSd 


138V1 


G/A12 
H1ATA 
ELBTB 
7LATe 
TLATB 
GLVTO 
L9@1T2 
9941 
SIATA 
49BTB 
£90TO 
C9BTS 
T9812 
ZICTS 
LS@t@ 
9S8TA 
SSB 
¥SATA 
ESOT 
CSBTA 
TSBTB 
7S2TA 
LOATS 
94818 
S4A1B8 
475 D108 
E4921 
COATA 
THATS 
PHATA 
LEGTA 
SEATO 
SEAT 
HEP TA 
Ef ATA 
CEATA 
TEATS 
FEVTA 
LZ7aT@ 
92718 


qT 17 


25 


Saxvy 


@TZ2 “ON I1NdiNO LwNds 


9EGTH PLIST 4STTA SOdve(€+T3SSIG)Mev WIS SoTIP . 
TA@Be BBALe ESITS Ts0v HS1 >boTIP . 
TEQTA BEB22 2S1IB (A1dDZNIWO)M NW eve . 
9EPBR 77BERB ISTP ageetv HS¥ 75117 . 
FLETA BBBS9 BSTIB JSPONBSIT APH ToTTe : 
TOB1B BEAZ2 Lytle (9dWOSd) NW AH1TP ' 
L2B1% BEGLZ Y95TIA (41VH)M#O ANS LEIP 4 
92A1R GEAOT SHIT? (d)M2#D INI 9ETTP ‘ 
ToA1B GEBYT veTTA (9dWOSd)M#D WLS NIBINIT SETTA ; 
£6218 @O819 E4TTA YIONIVWIY =f’ 4ETIC ‘ 
9FAAA AMSEZ ZHlIP MUAZve9 AIG EET : 
9€202 CARER THTTP G?es0v HSe ZE11? ? 
4718 BEATT AYITIB (dWOSd)MeV IN? TEA : 
GSG1A BEAST LEIIA (Z+73SS3IGIIMaV YILS ZUBLS BETIS E 
LT@1H BEBZS YETIB (AIWIM#T9 «7135 LZ11e . 
SE7BR PABLA SEIIP GéZ*dv HST 97112 ‘ 
79€1H GHATI9 vETIC 2SS$3e93N df GZ1TP ' 
GEATA GEIST CETIA SOdve(Z+13SSIGIMaVY = YIS 52118 - ss 
T2088 BBAEB ZETA TeOV HSY EZTIA ? 
BEATA BEBZZ TETTB (GNIWG)M NW 727118 ; 
9EGOR ABBEHR ABEITB aqgesdv HS¥ T211A . 
P>O1HR LEAST LZTIB (dWOSd)M#V WIS GZ1TB . 
9Z201B GEGIZ2 YIZIIB (d)Mev ans LTT? : 
FLEET ABBSI S2TIA SSBONYIIT «dX 9TITA . 
TA2ABB PBSZT vZITe T#S@ INI STIS : 
92618 BEB2Z2 EZITA (d)M NW STITT : 
92A1B PERBT ZzITA (d)M#0d INI ETA . 
LoG1f GEGST I211F (T+ T4SS3G4)Mav IS ZITA : 
9581f FEAST BZ2ITB (T3SS3IG4IMeV WLS TeBis TIITA . 
LT@IB CEBZS LITIB (A3¥)M*19 135 GITTe : 
SEOBA AAALA YITIB G6Z*#0v HST LETTE : 
LSEIL BBAT9 STIIe TSS3853N = df 9A1TD : 
EEZIA AEIST HTITA S@dve(V3ISS3IGIMev IS SPITS ‘ 
4EATA CEAST ETIIC (T+T3SS3IGIMeV LIS +2TT@ : 
T2A88 BAALH ZIIIe T#0V HST Evite : 
Z72P1R GERZZ TIA (VWHVSIM NW ZA11e ; 
92718 BEABT BIIIA (d)Me0 INF WILYVd TOTTB : 
ZEATH BEBST LBIIB (VWOZWEZd3)M#V MIS O21! 
EEAIH FEATZ IATIB (T3SS3AIMev aNs LLOWP : 
A2P1E BEATZ SATIP (J4IOLSUIIIMeV BNS 91018 : 
S3L0N A ayer 3 307 IN3WIIVIS VI 739v7 OF 17 sauvo 
o9/9T/LENVWIHIVYS WIVYLNNS 


FT2 “ON INdINO LUNdS 


PEPTP APEACZ Veet" (ANIWO)* ThW S121? 7 
L2Ate V@tAle e2eelr (41VH)M#O FNS %ICTA . 
9Z2A1% AEAPT 22e2elR (d)M#O0 INI €l2iyr “ 
99218 PEAY? Teer (TASSAIGIDMHA4HV Td 212eter 7 
7GPTA PEATT Aeele? (9+ 73SS3AG4)MeV ING TI2TA . 
£EPTA PEASE LIZ (T4ASS3IA)M#O4A Td €exIsd FICTA 7 
LEATA ACHAT YIT2TA (4+143SS3I8)M#5 ING €BISEZN L°Z21A * 
GEETA 27989 STZ2Te S@dVeE1S3I1A14 df 9221 . 
Z2GATF BEATS YI2Te (9+ 73SSAG4)Madd 14S GV2TA . 
997 TF GE8%2 CICTL (TASSAIBADMAAFV TWd2 ¥7%CTA ¥ 
TSAIF PEATI 2Tele (€+74SSIGAIIMAV ING Ee’ 2Te 7 
EEATA AEAYE TICTA (TASSAGMAOF+A Td CXIs 272Te ‘4 
9EATA BEAAT AT2Te (€+1T3SS3GM#O ING CL2IAGBN T72TR ™ 
£IETS 72989 Le2Te S@dVe2iISsigid df AA2TO . 
TSATA AERTS 9ACTS (€+T43SSA94)M*#d) 14S LLIT@ . 
GHATA AEAY2 SACTZ (TASSIHAPMHA4Y Idd 91LITA . _ 
2SATP BGEATI YACTA (Z+13SS3IG4)M#V INS SII? . N 
FEAT PEASE EPCTE (TAISSSAGIM#O+A Td? IXId ¥/ TT? 7 
GEATA AEBBT 2AeTA (Z#173SS38)M#0 INA TO1SON ELTTA ™ 
T1212 @AORO TH2TA S@dVelisalgqs df CLITA % 
7GSA1TA AEBIS BBCTA (27+ 13SS394)M#dD 13S TLTIP : 
99717? FEATT LLITe (T3SS285)MeV ING GLITA 
ZSATA FEBST ILITP (>+ 153SSAG4)M#V UILS 9UBiS LOTTV F 
LTATA @EB2S SLTITA (A3W)M#19 TAS 99TTP . 
SEAAA ACPBLA LITA géz2#S8v HS SOTA . 
ALETL ABATS9 ELITP ¥SSA893N df ¥9OTT? i. 
LEBIS BEIST ZLITA SO@dV#(%+14ASSAGIM#V WIS E9TIP ” 
COAGBA AAAEe TLIT? Z#0VvV HSU COTTA : 
CEATA GEALCC BLIP (VWOCWECdI)M = TNW T9OTTE . 
9E7e? e@22E2 LITIA Q@esdV HSt 29TITA . 
ELETA BEASO9 YJ9TTA 44P0KRU431 df LSITe ™ 
AHATA @EAC2 SITTAZ (dWOSd)M NW 9SITf id 
CHF7TA AEBLZ YOTTA (OHTHI)M#O 3 BNS SSIT? . 
T971A ZEPAT E9TTA (9dWhSd)¥#0 ING 9SIT? z 
ZSZ14 ABAID 29TTA HILUNAGAAN df EERE . 
CEATA ACSTT TITIT LZ2NVE(IVWOCWECdI) MAY ING CSTT? . 
TSATA ZEAST BITTC (€+1T3SSAGIIM#V YILS EvBIS TST? . 
LI?1@ EPCS LSTTP (AIX)M#19 13S PSTTA . 
SEPBA AAALBA I9STTA g62#0v HS7 Lott? * 
G9ETSZ BABII SST? €SSIAOIN df 9 TITY . 
S710N A fr 307 IN3SWIIVIS VI W38VT1 CI 17 Sarvs 


4O/HT/LENYVWLHIVHSA 


WOVUINAS 


“ON INd1NO LUNdS 


eeeeoeeeeeeeeeeeeeeeeeeeeee A412 eeeesese7e*ernreeeeeeneeeeeeeeeee 


Z7ACTA CB9FD Y7l2TB S@dVeIl2@148N df S9ZT? . 
EGETA ABATIO9 ELLTB TOINH1LES df 9921? . 
@S@1A AETH2 ele? dITWS#(2+T3SS3I8IIM#Y = OCV €92T# 54 
99718 BELTIT TL2TP S3NVe(T3SS384)M#V ING TLS3SIP14 29Z2TA . 
9OTTA AABIO BL2TR NI@INIT df 192TA . 
1@800H 282892 L92Te Te Gay A921 ¥ 
55TTA GBBI9 992TH NIZINT df LS2T8 . 
€2Z2298 2A9TC S9ZTA S@dvVecey ans TIAID 99218 i 
SO1TA BEBT9 Y92TA NIZINIT df SSZIA ’ 
T2A8A @BALZ C9ICTA T#6 ANS 9SZ2T# 4 
94T1TG @AGT9 292T? NIZINIT df ES2TL 24 
€2Z2AZG8A AnIT2 T92TA S@dvecey ans 7S2198 ‘ 
AGAAG 2ASt AI2Te@ Vey wis TS2T2 ™ 
S9CIB AB2ZH9 LSZTE S#@dDe TIATI df USIGNIVWIY SS2TS . 
ZTTIS @BGI9 Y9S2TF WiLuvd df LocT? . 
ZEATA GEBYIT SS2TA (VWOZWEZdIIMAeD MIS Px3I7434510 99Z2TA . oo 
SLITA A@AAI9 HS2TA 9UB1S df S421 . N 
LEATA BEBST ES2TS (9+ 13SS3IG)MeV WIS ¥o2TA 7 
22802 S@APBTI 2S2Tte@ #V 13 HitN@aBN CeZ2Ts . 
45219 GOBI9 TS2Te Wns df 2*218 : 
EECATIH AEBLE BS2TB (TASS3IBIM#T-A Wd TeZ21f . 
€CAOIS AETTIT L4H2ta dIWS#(T3SS3IGIMeyV INGA 24718 . 
T2208 @299R8 Y942T?P SAadvVeT#vV HS! SONIW LEZTA ™ 
SATA BIGI9 SH#2Te 11X3 9EZTA . 
B2OOA VEABS V7H92TH (VA+O Mey CCV WS SECT 
€EAIA BEBVE EFHZ1L (TASSAGIMAT+A 8 TWdB SEzTA _ 
C€EBTA BETTI e2e2teZ diWS#(TISSIGIMeV ING eee . 
T2880 BALIA TH#2TP SINVete#V HST a ae 8) . 
99218 G@AB19 B42TA SNNIW df TE?TA 7 
942TA AEOTT LECTA S@dvVe(TaSS3agsayMey ING BESTA ” 
G9O8TA BGEBST YECTA (ATUJOWNNIM*eY WLS Leete 7 
720TH BEBB2 SETA (VWWYVS)MeyY OV 92214 ai 
4o2TA BGEAL2A YVECTS (AQJNNIWIM#V GOV S228 7 
CLETA ABBSI CECTA JAVPONYAZT df 97218 - 
TESTS BEBC2 2EeCTE (QVUdDJZ2NIWOIM Nh €72le2 - 
€oATA BEHI92 TECTA (HIXIS)M#D GOV 22218 . 
G4OTA ACHBT AF2TA (dWOSd)M#O IN T2218 . 
44BTA ACHOST L22TA (AGSNNIW)M#V WLS 2218 1 
€LETA BABS9 B22TR SAAONVAZT AFR L121@ . 
CAAAA ARSZT S22Te #Gd ae: SICTe a 

S31L0N A aywf 4 307 INIWIIVIS Vi W38VT GI 1 sauvd 

O/T /LENVWIHIDVUS WAVBLANS 


eeerereeeresr eee eee e ee eeeeeee A€t2 *ON inding iwnds 


12AAZ 7AA97 SHEET? T#5 GOV Steel? . 
LEPT# BEAT ECVETA (94 73SS3G)Me#0 INI yEET? . 
94OTA BEAST 2HET# (T3SSA84)MeV WIS ELLTA . 
LTAIY PEBZS THETA (ASXIM#19 «13S ZEETS . 
9I21If PA9Z9) BHET? SA@dV#Ee TIEN df TEETP . 
LoETO OABTO LEETY ENINHIAG df ZEETO . 
7S7TA AETH2 Y9EETB dIWS#(o*+T3SSAGIIMaV GAV L7ETP . 
952@1A ACLIT StETA SANVe( TASSAGIIM#V ING €iS3aigis 92ETH . 
T2721? AAAID YEETA €+2xId df G7ETe : 
EEPTA AEBHVE ECETA (T3ASS3AGIM#O4+A Td 47ET2 ’ 
TA@ACA BPAL2 CECT? T#O 3 @Ns €7ETeA . 
9E€71A GEBBT TEE? (€+T4ASS3GIM#0 ING Z22e tr = 
947TA FEAST BEETA (T3SSIGAIMeV WLS T2ETa . 
LIZG1A ACHES L2ETB (AS4IMAl3S 14S 22€TO sa 
ATZ2TH AALG9 Y92ETS@ SINV#221740N df LTE? a 
TSAITM BEBL2 SEITZ (€+743SSIG4)M#V GOQV ZOANHICS GTETA 7 Oo 
4IZTA? PARTI H2ElTA €+cxi4d df STETA . N 
EEATA AEAYE ECEITA (TASS3IBMAO+A Td ¥TCTA - 
TOABA ABA92 2eels Tet Gav ETE . 
9E7TA AEBBT T2ETF (€+T3SS3GIMe#0 IN ZTE? - 
94ATR FPEBST B2ETA (T3SS3GI)MeV IS TTETA . 
LT@TA BEB2S LIED (AJNIM#19 «13S ATCTA . 
ZT21H ABIGS YIClTe SB8dV#Z2Z 140N df LPCTA 7 
G2ET2 AAAGTI9 STE Z2OINHIAE df 9VETH ‘ 
TS7TA BETA2 BVIECTA dIWNS#(€+13SSAKHIIM#V CAV GPETA . 
952TA FELIT ETETS SINVe(T3SS3IG4A)MeV ING ZiSA1IB1A YAETO 7 
9221@ @AAT9 CIE €+IxI4 df EVels . 
ECELTA BEAYE TTETA (TASSAGIMAO4A Td 2VvETA . 
1@ae@e @2eAle ATE T#0 @Ns T?ETA 4 
SEATA AEAAT LHETA (Z+14SS3IG)M#O ING GAETO . 
94ATH BEAST BFRBETS (T3SS3IG4IM#V BIS Ll2T@ i 
LI@TA BEBBS SAETS (ASX)M#LIS 14S 91eT? 7 
C22Z1R FALHO YFETA SANV#Tl2 14ON df Gl12Z@IP . 
AS7TA PEARL CHEETA (7+ 73SS3G4)4eV OGY TOINHIGE YL2TA . 
9A7TR BABI9 2FETA €+1xI4 df Ele? ze 
EEFTA BEBE THETA (T3ASSIGIMAO+A Td Z7l2ter . 
T2ZAGA @ABI2 BBEIA T#6 OGY T12T¢ = 
GEPTA BEABT LIZ2TS (Z+73SS3G)M#0 INS GL2TP . 
94ATH ZEST 9L2TB (T3SSAG4MeV WIS L9ZTPA . 
LT@1@ BEB2S Sle (AANIM#T9D 8145S 992Tf . 

S3L0ON A aor 4 307 IN3SWIAIVIS Vi W98V7T QT 17 savvy 

49/4T/LENVWIHIVUS WIVEINAS 


eeeeeeeceeeeeeeeeeeeee eee G17 *ON indinc 1H4HNdS 


Si3IHS @1 138 SO HIIM WALNI 


S13IHS @1 1358S SO HLIM WIINI 


SJi0ON 


PARBL 
PAAGe 
ELoTe 
Te@eaa 
PAAR 
ELTA 
T? ABP 
A87B? 
@T%T? 
GAREY 
ELETP 
T2A8A 
AAABA 
a ae 
T2A8B 
ALABL 
2291 
ALABA 
SLT? 
LTATA 
SEBO 
A9TITA 
L17l? 
SEABE 
LETTA 
L1¢T@ 
StAAo 
22TTe 
L1T?T@ 
SEAAA 
22218 
EEATA 
1AAGe 
LEATA 
9OATH 
L171@ 
9TZ2TB 
CS2TA 
72212 
£E7TH 


A 


PAA 
PABA 
ATATS 
PAB 
GAELA 
PTZI9 
PAAR 
CA2C2 
PALAI 
7ART9S 
VTAT9 
ABATZ 
SHELG 
Z1A19 
GAAB? 
GAZ2LE 
ZGALBI 
22819 
FAAS 
BEARS 
AHGLB 
ABZITIS 
GEASS 
PBOL8 
AABTIS 
BEBAS 
CAAL 
28819 
AL AAS 
ABALD 
BARTS 
BEAYE 
2AAL2 
CEBLT 
FEAST 
ZEAAS 
GALAY 
FEABZ 
2AAT9 
REALE 


fyr 4d 


eeneeoeene3ereeneneeeeeeneeeeeeesee 


YT912 g 
EVIE 4 
2ToT? 11x49 
TI9T? T#V SNS 
ATYTA SAND #SGeOV HS 
L291? 11x43 
979 Te Tey dav 
SPT? S@dhescaety HS 
9? OTA SANV#XVH df 
E7HTA AWING 
CBOTe 11x: 
T?9TA TeV 8NS 
BAYT SAND#ses0v HST 
LLETB 11x3 
9LETE Tey Ody 
GLETA SA@dteseeOy HS) 
VIETS SINV#INIW df 
cle? AUYING 
cLete@ 9UBisS df 
TZETA (AJWIM*#l1ZS 13S 
ALETS Gézs0v HS1 
L9ETA £UuBls df 
99CT# (AAWIMeLIS 13S 
S9ETA agéz#5v HS) 
V9IETA CUBLS dt 
E9ETL (ASW)Me#19S 13S 
C9ETA G6z#6¥ HS7 
T9ETS TUBLS df 
B9CTA (AIW)M#LAS = 138 
LSETA gqézsO0v HS1 
9SET@ €+exId df 
SSETA (T3SSIAMeO+A = TWd¥ 
¥SETO T#O GNSS 
ESET? (9*+173SS38)Me5 INI 
CSETP (T3SS3I84)M#V MIS 
TSETA (AJYIM#13S 13S 
ASEtA SINV#Ee TABN df 
LoEl? (9+ 73SSIG4)MeV OGY 
94ETL €+exId df 
S%ETe (TASSIGIMAO4+A Ide 
307 IN3WI1VIS VI 
OO/49T/LENVALIHIVUS WIVUINNS 


012 


"ON 


INdINO LYNdS 


UVIAIIBHM 
NIVWIUYA 


XV 


SABONNGY 


I4IW 


JABQNYAI1 


YSSIGSAN 


€SSIGIIN 


Z7SS3I893N 


TSS3893N 


EX INHIBS 


138V7 


C7918 
97918 
EPYIA 
72718 
Tv9Tt@ 
VATA 
2l1€l? 
91€eTe 
SICTS 
¥lET? 
E€lLETA 
2LETS 
TLETA 
ALETA 
L9CT? 
99CTA 
S9ETC 
Y9CTH 
C9ETe 
CIETH 
I9€Te 
Z9ETA 
LSC A 
9SC1B 
SSETA 
¥SETA 
ESETS 
2SETS 
TSET? 
OSETA 
LyeTs 
9FETA 
SY¥ETA 
¥OETA 
EVETA 
24CTE 
T¥ETA 
BETA 
LEETF 
SEETA 


gr 17 


30 


SOrVS 


SJI1L0ON 


SABRA 
LAALE 
49OZ2HE 
7OPBS 
6h 8 ah 4) 
PE ABA 
PALBA 
CAAAA 
22288 
2B?BS 
ABBA 
7EPAA 
POPAA 
C208 
PAADD 
7 AGHA 
7AABA 
V2CBS 


A 


PSOTE 
C1TAS 
ZCIUTAA 
eh eh 68's 
AAEAA 
AFORE 
GABBA 
AAGB 
Z2ABAP 
Z2AGO 
ZAAAA 
FAAH 
CAADA 
PARA 
AGACB 
PAAHP 
PA AL2 
AAABA 


ayfr 4 


HLTE? 
ELTee 
CLTED 
TLTE?@ 
GLIEG 
TE9TA 
gFoT? 
L2412 
92412 
G2918 
9Z24HTA 
£24912 
e242 
12v1@ 
A2ole 
LT9T?@ 
9T4TA 
SI¥1?¢ 


307 


HO/HT/LENYWIHIVUS 


I AAXAS AY 


2 

aqcg98 JAUIS A 

? 

"4 

"4 

"4 

4, 

¥ 

"4 

¢ 

? 

? 

7 

? 

IN3WILVIS 
WIVAINAS 


Vi 


WIHdSISV) 
WIHdAV 


3AVS 


qvsaIqGisiIa 
Cv41agjg30 
OvjAICVe 
avisia 


0gv33qd 
OVVe 


HJUVISIdVI 
YISTSIB TS 
YIP WIAdVI 

Widadwi 
AVONVI INGE 


3981 


97912 
a 
729TL 
T29 lV 
4Z249TP 
LT# te 
SToT? 
ST¥T@ 
¥T4T? 
€ToTV 
cCT¥l? 
TT9 TA 
YT9T2 
L?y9T@ 
979TA 


gr 17 


24 


Sarvs 


G12 °ON INdINO LUNdS 


ho 


WW 


REFERENCES 


"Haystack Pointing System Ephemeris Tape Program", M.I.T. Lincoln 
Laboratory, Publication 1964-41. (In Preparation) 


Explanatory Supplement to the Astronomical Ephemeris and the American 


Ephemeris and Nautical Almanac (Her Majesty"'s Stationery Office, London 


————— $e 


R. Butler and E. Kerr, An [Introduction to Numerical Methods (Sir Isaac 
Pitman and Sons, Ltd. , London) _ 


DISTRIBUTION LIST 


W. B. Davenport 
G. P. Dinneen 
H. G. Weiss 

J. W. Meyer 


Group 3l 


J. S. Arthur 

J. R. Burdette 
C. A. Clark 
C. T. Frerichs 
R. F. Gagne 
G. M. Hyde 

R. P. Ingalls 
M. L. Meeks 
J. E. Morriello 
V. C. Pineo 
W. Rutkowski 
P. B. Sebring 
M. L. Stone 

S. Weinreb 


E. Heart 

. R. Crowther 
D. Drinan 

E. Frachtman 
M. Hafford 
A. Mathiason 
Nagy 

B. Russell 

H. Saliga 

D. Smith 
Stylos 
Teoste 

J. White 


Doo Pa > Om sy! 


Group 7/6 


A. O. Kuhnel 


33 


Security Classification 


DOCUMENT CONTROL DATA - R&D 


(Security classification of title, body of abstract and indexing annotation must be entered when the overal! report is classified) 


1. ORIGINATING ACTIVITY (Corporate author) Za. REPORT SECURITY CLASSIFICATION 
LINCOLN LABORATORY M.I.T. UNCLASSIFIED 


LEXINGTON, MASS. 26. GROUP N/A 


3. REPORT TITLE 


HAYSTACK POINTING SYSTEM: SUN 


4. DESCRIPTIVE NOTES (Type of report and inclusive dates) 


5. AUTHOR(S) (Last name, first name, initial) 


FRACHTMAN, H. E. 


6. REPORT DATE Ja. TOTAL NO. OF PAGES 7b. NO. OF REFS 
29 July 196) 36 3 


8a. CONTRACT OR GRANT NO. 9a. ORIGINATOR'S REPORT NUMBER(S) 
AF 19(628)-500 196)-l,0 


b. PROJECT NO. 


9b. ore ER REPORT NO(S) (Any other numbers that may be assigned 
+58 FR-6h 355 
10. AVAILABILITY/LIMITATION NOTICES 


OTS RELEASE AUTHORIZED 
QUALIFIED REQUESTORS MAY OBTAIN FROM DDC. 


11. SUPPLEMENTARY NOTES sale > (0 <<) pa MILITARY ACTIVITY 


L. G. HANSCOM FIELD 
BEDFORD, MASS. 01731 


13. ABSTRACT 


This memorandum describes the method used by the Haystack pointing computer 
program for obtaining the celestial coordinates of the SUN at any time. 


DD o3. 1473 


Security Classification 


Security Classification 


KEY WORDS 


rove | wr | rove | wi 


LINK A 
ROLE T 


INSTRUCTIONS 


1, ORIGINATING ACTIVITY: Enter the name and address 
of the contractor, subcontractor, grantee, Department of De- 
fense activity or other organization (corporate author) issuing 
the report. 


2a. REPORT SECURITY CLASSIFICATION: Enter the over- 
all security classification of the report. Indicate whether 
‘Restricted Data’’ is included. Marking is to be in accord 
ance with appropriate security regulations, 


2b. GROUP: Automatic downgrading is specified in DoD Di- 
rective 5200.10 and Armed Forces Industrial Manual. Enter 
the group number. Also, when applicable, show that optional 
markings have been used for Group 3 and Group 4 ‘as author- 
ized. 


3. REPORT TITLE: Enter the complete report title in all 
capital letters. Titles in all cases should be unclassified. 
If a meaningful title cannot be selected without classifica- 
tion, show title classification in all capitals in parenthesis 
immediately following the title. 


4. DESCRIPTIVE NOTES: If appropriate, enter the type of 
report, e.g., interim, progress, Summary, annual, or final. 
Give the inclusive dates when a specific reporting period is 
covered. 


5. AUTHOR(S): Enter the name(s) of author(s) as shown on 
or in the report. Enter last name, first name, middle initial. 
If military, show rank end branch of service. The name of 
the principal author is an absolute minimum requirement. 


6. REPORT DATE=: Enter the date of the report as day, 
month, year; or month, year. If more than one date appears 
on the report, use date of publication. 


7a. TOTAL NUMBER OF PAGES: The total page count 
shouid follow normal pagit.ation procedures, i.e., enter the 
number of pages containing information. 


76. NUMBER OF REFERENCES: Enter the total number of 
references cited in the report. 


8a. CONTRACT OR GRANT NUMBER: If appropriate, enter 
the applicable number of the contract or grant under which 
the report was written. 


8b, &, & 8d. PROJECT NUMBER: Enter the appropriate 
military department identification, such as project number, 
subproject number, system numbers, task number, etc. 


9a. ORIGINATOR’S REPORT NUMBER(S): Enter the offi- 
cial report number by which the document will be identified 

and controlled by the originating activity. This number must 
be unique to this report. 

96. OTHER REPORT NUMBER(S): If the report has been 
assigned any other report numbers (either by the originator 

or by the sponsor), also enter this number(s). 

10. AVAILABILITY/LIMITATION NOTICES: Enter any lim- 
itations on further dissemination of the report, other than those 


a8 duper by security classification, using standard statements 
such as: 


(1) 


‘*Qualified requesters may obtain copies of this 
report from DDC.’’ . 


‘*Foreign announcement and dissemination of this 
report by DDC is not authorized.’’ 


**U. S. Government agencies may obtain copies of 
this report directly from DDC. Other qualified DDC 
users shall request through 


(2) 


(3) 


(4) ‘*U. S. military agencies may obtain copies of this 
report directly from DDC. Other qualified users 
shall request through 


‘All distribution of this report is controlled. Qual- 
ified DDC users shall request through 


(S) 


,? 
. 


If the report has been furnished tc the Office of Technical 
Services, Department of Commerce, for sale to the public, indi- 
cate this fact and enter the price, if known. 


11, SUPPLEMENTARY NOTES: Use for additional explana- 
tory notes. 


12, SPONSORING MILITARY ACTIVITY: Enter the name of 
the departmental project office or laboratory sponsoring (pay 
ing for) the research and development. Include address. 


13. ABSTRACT: Enter an abstract giving a brief and factual 
summary of the document indicative of the report, even though 
it may also appear elsewhere in the body of the technical re- 

port. 
be attached. 


It is highly desirable that the abstract of classified reports Jw 


be unclassified. Each paragraph of the abstract shall end with 
an indication of the military security classification of the in- 
formation in the paragraph, represented as (TS), (S), (C), or (U). 


There is no limitation on the length of the abstract. How- 
ever, the suggested length is from 150 to 225 words. 


14. KEY WORDS: Key words are technically meaningful terms 
or short phrases that characterize a report and may be used as 
index entries for cataloging the report. Key words must be 
selected so that no security classification is required. Identi- 
fiers, such as equipment model designation, trade name, military 
project code name, geographic location, may be used as key 
words but will be followed by an indication of technical con- 
text. The assignment of links, rules, and weights is optional. 


Security Classification 


If adtlitional space is required, a continuation sheet shall } 


